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PILE WEATHERSTRIPPING 


DESCRIPTION 

5 

The present invention relates to pile weatherstripping and more particularly to a pile 
weatherstrip which is formed by bending and insertion of a strip of side-by-side strands of flat 
pile into a kerf or other slot in a member for providing sealing action along a surface of the 
member through which the pile extends. 
10 It is a feature of the present invention to provide pile weatherstripping which is formed 

from flat pile. Another feature of the invention is to provide pile weatherstripping which is 
operable in compression or in a bending mode. In the bending mode, the pile can bend over a 
O range covering different size clearances between members to be sealed. A single size of flat pile 
g L 3 can form weatherstripping which covers a large range which may be approximately 100 mils 

5 (0. 100 inch) of clearance, or more. Still another feature of the invention is to provide 
y weatherstripping which may be manufacturable at lower cost than weatherstripping which has 
y :, been heretofore available, such as of the type shown in Johnson, U.S. Patent 5,806,451 issued 
p, September 15, 1998 or Miska, U.S. Patent 4,288,483, issued September 8, 1981. 

Pile weatherstripping has conventionally been provided by piles which project upwardly 
\20 into a brush, rather than are formed into a brush providing the pile seal upon insertion in the pile 
~p r receiving slot. Even when strands are wound around a loop and cut into sections, the winding 
provides bush-like structure with bases or cores to facilitate holding the pile in the slot. See for 
example, the above cited patents and Metzler, U.S. Patent Re. 30,359 issued August 5, 1980. 
The range of flexure of conventional pile weatherstripping may be limited when the 
25 sealing action is accompanied by the crushing of the pile. Such crushing mode operation can 
exert forces sufficient to bind the movable sealed unit, such as a sash of a window or door frame, 
which prevents opening of the window or door without more than desirable force. In other 
words, the stiff strands apply pressure on the sash and cause binding on the sides of the sash. 
The present invention provides a sash which can operate in a bending mode; providing sealing 
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without significant crushing of the pile and enabling the pile to bend over a range, commensurate 
with the height of the pile, over the surface of the member through which the pile extends. The 
stiffness and height of the pile are therefore controllable. Moreover when barrier fins are used, 
the bending action also bends the fin rather than causes crenellation which detracts from the 
5 sealing action. 

Pile weatherstrip provided by the invention may utilize a locking fin on the outside of the 
flat pile. The inside of the pile is defined by the parts, around the bend, formed when the flat pile 
is inserted in the slot, which parts face each other. With a locking fin, the force to insert the 
weatherstripping, preferably by rolling into the slot, is much less than the force to remove the 
1 0 weatherstripping. 

In order to control compressive forces exerted by the pile in the crushing mode, the 
density of the pile (strands per given area) has been reduced, sacrificing the sealing action of the 
O pile. Pile weatherstripping in accordance with the invention can be operated in the crushing 
m mode if desired and without sacrificing the sealing action thereof 

2 p Another advantage of the flat pile weatherstripping provided by the invention is that it is 

H adapted to be assembled by welding, for example, with a bead (a filament) which extends along 
jj the inside of the pile. The use of a locking fin facilitates distribution of ultrasonic welding 

energy and avoids burning of the strands. Locking fins thus afford a further advantage when 
€l used in weatherstripping provided by the invention. The lateral spacing of the bent parts (tufts) 
\|0 of the weatherstrip is a function of the diameter of the bead and the width of the T-slot. The 
J:;f; compressibility of the pile, even in the crushing mode, may be selectable in accordance with the 
diameter of the bead and without sacrificing the density and sealing effectivity of the pile. 
Selectability of bead diameter is still another feature of the invention. 

Weatherstripping provided by the invention may readily be made by winding processes 
25 which maintain the strands under tension so as to pre-stress or bias the strands to return to 

straight condition, thus providing a pile which tends to lie flat. Winding processes for making 
flat pile are similar to those used in weaving and may be of the type described in U.S. Patents 
4,022,642, issued May 1977 to Abel and 1,895,293 issued January 1933 to Morton. 

Another advantage of the invention is to provide weatherstripping which is easy to store 
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and may be wound flat around a reel for shipping or storage. Furthermore, the winding can be at 
higher density and without capturing significant air, and thus the amount of linear footage that 
can be stored on a standard reel is substantially increased over conventional weatherstripping. 
Still another advantage of the invention is that the pile may be formed into a slot which may be 
5 other than perpendicular to a flat surface of the member to be sealed. The slot may be disposed 
at an angle less than 90 degrees and even in to a corner of the member. 

Briefly described, a pile weatherstrip in accordance with the invention forms a flexible 
seal projecting from the member to be sealed when received in a holding slot in the member. 
The slot may, as conventional, extend longitudinally of the member. The slot has a throat which 
10 defines steps along opposite edges of the throat internally of the slot. The slot may be a kerf 

where the throat is provided by teeth which define the edges. A plurality of strands are stacked in 
side-by-side relationship to provide a flat pile. The strands have resiliency tending to maintain 
O them straight, that is, perpendicular to a longitudinal axis, about which the flat pile defined by the 
q% strands is bent. Upon insertion into the slot, the strands are bent inwardly, along the axis which 
j|5 divides the pile into separate parts. These parts are tensioned, because of the tension in the 
% i strands, to spring outwardly. Preferably, a locking fin on the outside of the flat pile, is located 
yi internally of the slot, and engages the edges at the throat as the locking, fin spring outwardly, so 
[L as to retain the weatherstripping in the slot. End portions of the parts of the strands extend 
Jj outwardly from the slot and define the flexible pile seal. 

Cf 0 The foregoing and other features, objects, and advantages of the invention will become 

J:! apparent from a reading of the following description in connection with the accompanying 
drawings in which: 

Fig. 1 is a perspective view of a flat pile in accordance with the invention; 
Fig. 2 is a cross sectional view showing the pile weatherstripping formed from the flat 
25 pile disposed in a slot; 

Fig. 3 is a view similar to Fig. 2 showing the pile disposed in a kerf; 
Fig. 4 is a view similar to Fig. 2 showing another installation of pile weatherstripping in 
accordance with the invention; 

Fig. 5 is a view similar to Fig, 1 showing still another installation of weatherstripping in 
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accordance with the invention, wherein the slot is disposed at a non-perpendicular angle to the 
surface of the member to be sealed; 

Fig. 6 is a view similar to Fig. 1 showing the slot and weatherstripping installed in a 
corner of the member to be sealed; 

Fig. 7 A, 7B, and 7C are schematic diagrams illustrating rolling of the flat pile 
weatherstripping to install same in the slot or kerf in the member to be sealed; 

Figs. 8A and 8B show a flat pile and the weatherstripping formed therefrom, respectively, 
in accordance with another embodiment of the invention; 

Figs 9A and 9B show still another flat pile and the weatherstripping formed therefrom, 
respectively, in accordance with still another embodiment of the invention. 

Referring to Fig. 1, there is shown a stack of strands which form a flat pile 10. The 
strands are tensioned outwardly so that the strands tend to lie flat in the pile 10. The pile may be 
made of a polyolefin yarn, preferably polypropylene, which is ultrasonically weldable. A 
monofilament thread or bead 12 extends along the center of the pile on the inside 14 thereof. 
This monofilament may be a polyolefin material or any other ultrasonically meltable and 
weldable material such as nylon. Opposed to the bead 12, on the outside 16 of the pile 10, is a 
locking fin 16 also of ultrasonically weldable material. This fin may be thicker than the strands 
forming the pile, while the resilience is of the fin 16 greater (more rigid) than the pile. The 
requisite resiliency may be obtained by selecting the thickness of the fin 18. The fin is centered 
along the center of the pile 10 (a longitudinal axis along the center of the width of the pile). An 
ultrasonic horn is preferably used to compress the bead 12 against the fin 18 thereby compressing 
the pile along the center axis thereof, and melting the bead, fin pile and locks in fin 18, thereby 
welding them together and assembling them into the flat pile weatherstrip 20. If desired, a 
barrier fin 22 of a width which may be equal to the width of the pile as shown or greater than the 
width of the pile or even somewhat less than the width of the pile, so as to enhance the sealing 
action of the pile. This fin 22 may be referred to as a glide fin. 

Another similarly sized glide fin (not shown) may be provided on the outside 16 of the 
pile 10 between the pile and the lock fin 18. All these fins are of ultrasonically weldable material 
and are assembled into the flat pile weatherstripping by adhering the bead 12, pile 10, lock fin 18 
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and the glide fins to each other, preferably by ultrasonic welding. 

The pile tends to be a flat pile because of the tension in the strands of the pile which is 
permanently set when the strands are wound or woven during formation of the pile. 

Fig. 2 illustrates a frame or member 24, such as a sash or window frame, having a T-slot 
26. The member 24 may, for example, be an extrusion of plastic material, usually vinyl, which 
forms the sash or frame of a window in which the pile 20 is installed. The T-slot 26 has a throat 
or neck 28 of a width greater than the diameter of the bead 12. Under the neck 28 are steps 30. 
The flat pile is bent about the bead 12 into parts 32 and 34 which flare away from each other. 
The angular extent of the flare, or the angle between the parts 32 and 34, is determined by the 
width "x" of the slot 26, and the diameter of the bead 12. 

The lock fin 18 enters the slot and engages the steps 30 under the neck 28 of the slot. The 
engagement is along the edges of the lock fin 18. Accordingly, when the weatherstripping is bent 
and inserted into the slot 26, it is installed in a way to impede removal. In order to remove the 
weatherstrip 12, a hook blade may be inserted into the slot 26, past the neck 28 to engage and 
depress the lock fin along one side thereof so as to allow the weatherstrip 20 to be pulled from 
the slot. Otherwise, the lock fin 18 permanently locks the weatherstrip in the slot 26. 

The weatherstrip 20, as shown in Fig. 2, is designed to operate in a bending mode. When 
in that mode, weatherstrip is capable of forming a seal over an operating range as for example, 
indicated by the dash lines 38. The weatherstrip 20 is therefore able to accommodate a large 
range of clearance between the member 24 and another member which is movable toward and 
away from the extrusion member 24. This operating range may, for example, be 100 mils, or 
more. Thus a single weatherstrip size may be used to accommodate a large range of closing 
clearances as between a window sash and frame. 

The weatherstrip 20 may, as shown in Fig. 4, be operable in compression or crushing 
mode, where the parts 32 and 34 extend generally perpendicular to the surface of the extrusion 
member 26. Such a more perpendicular relationship than shown in Fig. 2 is obtained by reducing 
the distance between the bead 12 and the side walls of the throat; that is the spacing between the 
bead and the side walls of the throat. This may be accomplished with a smaller width T-slot 26. 
As the width of the slot axis is reduced, the pile becomes more perpendicular in the slot. In the 
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compression or crushing mode, the operating range, that is the distance between the dash lines 
38, is smaller than in the case where the weatherstripping is configured to operate in the bending 
mode as shown in Fig. 2. 

Referring to Fig. 3, the weatherstrip 20 is shown installed in an extrusion member 40 
5 having a kerf 42, which is a slot having teeth or grip edges 44 extending along the kerf slot 42. 
The lock fin 18 engages the grip edges 44 when the pile 20 is received in the kerf 42. 

Referring to Fig. 5, there is shown a slot 46 disposed at an acute angle to the surface of 
the extrusion member 48 from which the pile 20 extends. The pile operates in a bending mode 
over a large clearance range where the sash surface 50 approaches the surface of the extrusion 

10 member 46, which may be a window frame. As shown in Fig. 6, the pile weatherstripping 20 
may be used in the corner of a member, such as the corner of a window frame formed by 
extrusion members 52 and 54. The pile 20 is received in a T-slot 56. As the sash 58 approaches 

O the frame 52, the weatherstripping 20 bends at the corner of the sash 58 providing a seal. The 

In weatherstrip may be a continuous weatherstrip which extends around the corner 55. Then the T- 
slot 56 is internally of the members 52 and 54. A single weatherstrip may then be used to seal 

5 the bottom 54 and the sides 52 of the frame. 

yj Figs. 7A, 7B, and 7C illustrates the installation of the weatherstrip 20 by means of a roll 

^ in wheel 60 which is journaled in bearings 62. The edge 64 of the wheel may be concave so as to 
ride on the bead 12. As the extrusion and weatherstrip 20 move together past the wheel 60, and 

«jp the wheel 60 is brought down into the slot 26, the weatherstrip 20 is bent as shown in Fig. 7B. 

K There the lock fin 1 8 is still within the neck 30 of the slot 26. 

As the wheel 60 is brought down further into the slot, as shown in Fig. 7C, the lock fin 
18, due to its resiliency and greater rigidity than the pile 10, springs laterally outward and locks 
the weatherstrip 20 in the slot 26. 

25 Figs. 8A and 9A show flat weatherstrips 70 and 72, which are similar to the weatherstrip 

20 and like parts are identified with like reference numerals. Pile contouring fins 74 and 76 in 
the form of strips of material which is resilient but more rigid than the pile 10 are assembled into 
the flat pile. More particularly, the contour fins 74 and 76 are strips which are centered with 
respect to the pile 10 (midway between the outer edges of the pile 10), and are sandwiched 
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between the pile or the slide fin 22, when that fin 22 is used on the inside of the pile, and the 
bead 12. These contour fins are assembled with the pile, lock fin 18 and bead 12 as a unitary 
assembly, preferably by ultrasonic welding. The material of the contour fins 74 and 76 may be 
the same as used for the lock fin 18. Preferably the rigidity of the contour fins 72 and 74 is 
5 between the rigidity of the pile and the rigidity of the lock fin. 

The contour fin 70 is arcuately shaped and retains the arcuate shape when the 
weatherstrip 70 is inserted in the slot 26 as shown in Fig. 8B. The fin 74 defines the contour or 
flare of the sides 30 and 32 of the pile 10, which generally follow the contour of the contour fin 
74. The installation of an arcuate contour fin 74 is shown in Fig. 8B. 
10 The installation of the weatherstrip 72 in the T-slot 26 in the member 24 is shown in Fig. 

9B. The contour fin 76, like the fin 74, is of a width less than the width of the flat pile 10 and 
centered between the outer edges 71 and 73 of the pile. The contour fin 76, like the fin 74, is of 
13 sufficient width to extend out of the slot 26 when the pile is installed in the slot. The contour fin 
m 76 is wavy in cross section, that is, it has side arms 78 and 80 of convex shape extending from a 
j|5 central section 82 of convex shape. The concave side arms 78 and 80 are spaced further from the 
H edges of the T-slot 60, at the surface of the member, than is the case for the arcuate shaped 
y; j contour fin 74, and thus defines a somewhat shallower flare or contour than the contour fin 74. 
!L By selecting the radius of the arc, both of the contour fin 74 or of the arm 78 and 80 of the 

contour fin 76, the amount of feathering or tapering of the pile parts 32 and 34 and the amount of 
S20 initial bending of the flat pile, and its desired contour, is obtainable. 

if From the foregoing description it will be apparent that there has been provided improved 

pile weatherstripping, and particularly flat pile weatherstrips, which may operate either in 
bending or compression modes and assume desired shapes upon installation. Additional shapes 
of the pile and other variations and modifications thereof, within the scope of the invention, will 

25 become more apparent to those skilled in the art. Accordingly the foregoing description and 
drawings should be taken as illustrative and not in a limiting sense. 
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1 . A pile weatherstrip which forms a flexible seal projecting from a member when 
received in a holding slot extending longitudinally along the member, the slot having a throat 
which defines steps along opposite edges of the throat internally of the slot, a plurality of strands 
in side-by-side relationship, which said strands have resiliency to straighten thereby defining a 
flat pile of strands which extend longitudinally, said flat pile being disposed in said slot bent 
upwardly along an axis extending longitudinally of said slot and across said strands, and dividing 
said strands into separate parts tensioned to spring outwardly, portions of said parts being 
disposed internally of said slot engaging said steps to hold said bent pile in said slot, exterior 
portions of said parts extending outwardly of said slot to define said flexible pile seal. 

2. The weatherstrip according to claim 1 wherein said exterior portions extend from 
said member over a distance defining a sealing range over which said exterior parts bend about 
said member away from each other when engaged by another member to form the seal between 
said members. 

3. The weatherstrip according to claim 1 wherein said slot and said throat extend 
along an acute angle inwardly from a surface of said member at which said sealing action is 
provided by said bent strands which extend from said surface to provide said seal. 

4. The weatherstrip according to claim 1 wherein said slot intersects a corner of said 
member and said parts of said pile are disposed on opposite sides of said corner to provide a seal 
along said corner. 

5. The weatherstrip according to claim 1 wherein a flexible rib is disposed along said 
axis and assemble said strand into said flat pile. 

6. The weatherstrip according to claim 5 wherein said rib is a bead, said bead and 
said strands being disposed in adhering relationship so as to assemble said strands into said flat 
pile. 

7. The weatherstrip according to claim 1 wherein a fin of flexible material along the 
outside of said flat pile, where said pile bends about said axis, provides a locking fin which 


ULB-002 


-9- 


engages said steps along edges of said fin to retain said bent pile in said slot. 

8. The weatherstrip according to claim 7 wherein said locking fin is of material 
which is flexible but more rigid than said pile. 

9. The weatherstrip according to claim 1 wherein a web of flexible material is 
disposed along said pile and is of sufficient width to extend outwardly of said slot with said parts 
of said bent strands which provide said seal to form an internal fin in said seal 

10. The weatherstrip according to claim 8 and 9 wherein said internal fin is less rigid 
than said locking fin. 

1 1 . The weatherstrip according to claim 10 wherein said internal fin has edges which 
extend at least to the upper ends of said pile. 

12. The weatherstrip according to claim 10 wherein said fins and strands are of like 
material. 

13. The weatherstrip according to claim 12 wherein said material is a polyolefin 
which is ultrasonically weldable. 

14. The weatherstrip according to claim 10 further comprising a filament extending 
along said axis on the inside of said bend, said filament, internal fin and locking fin and strands 
being welded together to assemble said weatherstrip. 

15. The weatherstrip according to claim 1 wherein said slot is a kerf and said throat 
has teeth defining edges which engage said pile. 

16. The weatherstrip according to claim 1 wherein said slot is a kerf having grip 
edges, a locking fin attached to said pile on the outside thereof for engaging said edges when said 
pile is received in said kerf. 

17. The weatherstripping according to claim 5 wherein said rib is a bead of diameter 
selected to provide separation of said parts of said pile when disposed in said slot. 

18. The weatherstripping according to claim 6 wherein said bead is a monofilament of 
ultrasonically meltable and weldable material. 

19. The weatherstrip according to claim 1 wherein a fin of flexible material more rigid 
than said strands and shorter than said flange but long enough to extend out of said slot when 
said flat pile is disposed in said slot is assembled centrally of said flat pile on the inside thereof 
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whereby to define the contour of said parts projecting from said slot. 

20. The weatherstrip according to claim 7 further comprising a fin of flexible material 
more rigid than said strands and shorter than said flange but long enough to extend out of said 
slot when said flat pile is disposed in said slot is assembled centrally of said flat pile on the inside 
thereof whereby to define the contour of said parts projecting from said slot. 

21. The weatherstrip according to claim 19 wherein said contour defining fin has a 
middle section froin which arcuate side sections extend. 
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PILE WEATHERSTRJDPPING 


ABSTRACT 

Pile weatherstripping is provided by a flat pile of strands which are tensioned to spring 
outwardly to straight condition to provide a pile weatherstrip, when bent and inserted into a T- 
slot or other kerf in a member such as a window or door frame or sash. The tendency of the bent 
parts of the pile to spring away from each other facilitates retention of the pile after insertion into 
the slot. A locking fin, more rigid than the pile, is preferably used. This locking fin engages 
steps or edges in the throat of the slot thereby impeding withdrawal of the weatherstripping from 
the slot. One or more barrier fins may also be assembled with the strands constituting the flat 
pile. The pile can be operated in bending mode or in columnar compression (crushing mode). 
Bending mode operation can be over a bending range so as to accommodate a large range of 
clearance between a sash and a frame or other members which are sealed by the pile 
weatherstripping. Parts of the pile can have desired lateral spacing and angular orientation with 
respect to each other (contour) by using spacing and/or contour forming elements assembled with 
the flat pile. Since the pile is flat until installed, it is readily wound on reels for shipment and 
storage until installation. Installation may be accomplished by a roller which pushes the flat pile 
into the slot. The slot may be disposed at an angle or in a corner of the member to be sealed and 
facilitates sealing around the entire perimeter of a surface to be sealed such as the exterior 
surfaces of a window sash or a frame in which this sash is movable. 
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Declaration and Power of Attorney For Patent Application 

English Language Declaration 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

PILE WEATHERSTRIPPING 

the specification of which 

Q (check one) 

vjS D is attached hereto. 

S □ was filed on as United States Application No. or PCT International 
Application Number _ . . 


and was amended on 


(if applicable) 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section I19(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United 
States, listed below and have also identified below, by checking the box, any foreign application for 
patent or inventor's certificate or PCT International application having a filing date before that of the 
application on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 

□ 


(Number) (Country) (Day/Month/Year Filed) 


(Number) (Country) (Day/Month/Year Filed) 


□ 

□ 


(Number) (Country) (Day/Month/Year Filed) 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 
application(s) listed below: 


(Application Serial No.) 

(Filing Date) 

(Application Serial No.) 

(Filing Date) 

(Application Serial No.) 

(Filing Date) 


I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1.56 which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 


(Application Serial No.) (Filing Date) (Status) 

v ^ (patented, pending, abandoned) 


(Application Serial No.) (Filing Date) (Status) 

^ * y (patented, pending, abandoned) 


(Application Serial No.) (Filing Date) (Status) 

v KK (patented, pending, abandoned) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith . (list name and registration number) 
Kenneth J. LuKacher, Registration No. 38,539 
Martin LuKacher, Registration No. 17,788 


Send Correspondence to: Kenneth J - LuKacher, Esq, 

South Winton Court 

3136 Winton Road South, Suite 304 

"-if Rochester, New York 14623 

y;3 _ 

ffl Direct Telephone Calls to: (name and telephone number) 
111 Kenneth J. LuKacher - (716) 424-2670 


Full name of sole or first inventor 
James V. Albanese 



Residi 


75 Phelps Street, Lyons, New York 14489 


Citizenship 

United States of America 


Post Office Address 
Same as above 


Date 


Full name of second inventor, if any 
David N. Hawkins 


SecQgginvenfor's.signaturfiA n ) ) / Date 

Residence 1 * 

889 Farmington Road, Macedon, New York 14502 

Citizenship 

United States of America 

Post Office Address 
Same as above 
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